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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical 
element, which is suitable for a close distance optical 
system and also capable of thoroughly correcting 

aberration, to provide an optical pickup device using the p 
optical element, and to provide a recording/ reproducing 
device equipped with the optical pickup device. 
SOLUTION: This optical element 31 is provided with an 
incident surface 51a, on which external light is made 
incident, on exit surface 35a for emitting the light to the 
outside, and reflection surfaces 34 and 33 for 
condensing at least a part of the light made incident on 
the incident surface to the exit surface. By constituting 
the incident surface of a material which is different from 
of the optical element main body 50, the optical surface 
capable of correcting aberrations is enlarged. The light, 
oozing through the exit surface 35a due to the close 
distance effect, is used for the optical pickup. The 
optical pickup device includes the optical element 1. 
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& 2 ©sw® itmim 1 ©swa-rsw;* nfc^ts:ttrf2 40 
tumm\zmyti>, 
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1 3 ©Vv**nj&> 1 iSKffi*©***^ t, 
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[ft#©«W3 ffifti&feGft£*tt«ffittM« 

eit*<ss*e.nnM{bsnTVi-5. £©&«>©& 
«&*fett3t*©*s*fi<-r*ctT?**. ^©fc» 

c: t ic± 0 eaiafflEft ifii±-r-6 *>© <t LTiss»s#rj 

(i. Optics Design and Fabrication '98T%^3?tlfc 
S I L (Sol id Immersion Lens) tOfJin -5 M t HsU>XV 
^•5. 0 7lr^-TJ;5lC, d©*f%P>XT?«. 3S1® 
9 1«EIJffi&fffi (AW®) t^-3T*3D> MIHBX^S© 

Slr^oTSW^n&fOig^n-S. -tbT. $3@93 

©s*r®»cj;o T^surm^^ tiTta»ffiTr*<5» 4 ® 

9 4TrS«t©**Sia«T?ft!jftft»«. Zl©«USC3t 

a. *f^L->x*«^-r€)^^j«»©*^tB^©^ 
f4B9 4fc»bT«s©*»©-aiiE©re«Tr»4, x 
««=f»K:jawrt©3iai[*«»*ffl-r. ^©^^, yer*** 

MUX 1 0 0 nm{^T©3fi^»tC^jfi$-a-TEeLT43 
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^©SEfiA* 6 5 0 nmtb. *t*&l/>;/C© 
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ffZ>£, NAttl. 5 6tf3.*), Xtfy hV-f X\ZD 
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^K^m-amunifa v >x-?$>z>. 

[0 0 0 4] b^U ±m<OttV0U>X<D£?US I L 

r*fc»K^LTV»*3t*ffittA»ffi (JB&t®) 9 1 
■h^^^HJ >y^£W®9 3©fr-rfr2®bfr& 
V». IlOi'SJi^JRTrtt. *>£t>£T , <f;H»;6:£©4i 
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[0 0 0 6] 

am^m^t^itaxD^mi ±GRHiA®&». * 30 

f&9§©ft#iit^te, ^«*»&©3fcj&«A«fr*AJWSifc. 
JMB'vftfeffltfS-e-saHtffifc, «ffSA#*®;fr"?>A#>fb 

® £#3Mfi^ tftft SttWTfcjfc b fc C £ Z&M £ 
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[0 0 0 7] C©3fcWPfcJ;n«, ft**^***:* 

«Dae*ijEic«f-*Tr**3t*ffi«»iffiit**. 

[0 0 0 8] *%^©SiJ©^^«, 
»Htt4>fc < £ fcSg 1 ©£»® <hfg 2 ©S*f® £ Sffi 

tai2Si©s*f®«AWbfc^*sttb, mis&2 

©K*t®temlfE£§ 1 <DBHtmnRtoi!tl1t)fc£iimmtt 
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[0009] zio^fi^fcinj*, jt^sit^flttji 

& *«»© AWffi t Jt**^** t ©»#ffi*%*B £ 

2©Rjt®*»»j«anTv»*fc», £n&©fifit®*5pj 

JH b fcifi»»J£^* It aiB&^SRT- £ T -5 ZL £ 
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[0 0 10] ^^©EfcaiJ©***^^. KM 
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[0 0 13] Sfc. MfSA*f®^TO#^e»^S^Ig 
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[0015] *&, moe^sR^^fcWffiAtts*^ 
[0016] ttrts^W®*»®M£-r^^<h^T 

»-r*«lJ«©RWIt*V»5. *®M£«. S*f® 

»fti=j;o*iiftR»ba»'t'^s-rj|«*©R»«*v> 

■5. 

[0 0 17] ifc. *^^©H^giJ©^^^T«, 

*>©}£# A#rr 5 as*® waHAWUfc3t*R«-r 
5«{st©s»Si. ^as^3t*wi*3'a-*aii>f®£s 

*U, Mffl£*t®«'>fc< £fe^l©SSt®<i:m2©S 

w®£*is^.. tnesi ©sw®«A*tb^$s*f 
u wte^2 ©s*t®«Mtam 1 ©s*if®TS*fstifc 
^*tfriHtb*f®ic*^b, «rffijB2©s»ffi****^ 

[0018] i©3t^*TfcJ:n«. yt¥mttfr£m 

ft*#»©JB2©S»®t^* : P*#:t©»|lLB3&t3ie 

z\<Dittb, ^fs.ummjEt^m£UK> . «to» 
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[ooi9] wiUAttm&yt¥m?*#tm 

[0 0 2 0] WEtU»iS*-&trtR**fceiKHBW 
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[0 0 2 1] Sfc, *«WO*tfy^7y^S«tt, ± 
[0 0 2 2] *JM30*i;?»^75>^»l, ft 

©«ifi»EIB*«A/2 (A : tfifEftiH©jfcg) ETFT-ifc 

[0 0 2 3] H©3tehfy*7y7S«fcJ:ntf. 20 
*^K±oTllNMB*ifl^K#Bfc-rs©Tr. ^©4>& 

* ft mm ifl t fc « . 

[0 0 2 4] Sfc, miE«i&«lgtt«iS»*%S6^< 

[0025] s&, *%^©tE®«^sa«, ±a!©^ 

If** 7 v WJ»RtflMl©4>;&:< t<b— 

[0 0 2 6] 30 
BS"5!©§fell5©#iM WT, J: **«©»»;: 

®*^-r^#^T©«^»f®0Ta5«.. b i Kis-r#** 

[0 0 2 7] 01©ft^«^3 1tt, 3ttttp*«f'C>lr» 
fi£$nfc[HIH3 2 t, ^SI5A^©3fc**A#tLSSH^©IHI 
®5 1 a £13® 3 2 tJfH*|«fcii£bfc«M*©i!!iffi5 1 
b t£W?--5AltJI5 It, G£]®5 1 a^^©**iAW 
bRirr*J:5KJi6«3 5fc#riS3nfc™R©»l© 40 
R*f®3 4t, D3S3 2©»Hfc»J«*njBl©RWB 
3 4frS©%$JKffi3 5©«t»iL"3fi»KlftHtTS«rr*fB 
2©£#t®3 3t, j£®3 5©4»<frffi#fc«W-6niB2 
©Sit® 3 3^S©?t©ttiW®3 5 a t £fit;LTl>-5. 

ft3MSi^3 l©n«A»65tttDK:jl*L.Te«Sia 
^(SllC^€rai-rJ:5C7 5>> ? gi5 3 7«sntt 
0, C©7 5>5?«3 7ttft3MiT£3fctf y t7 7V?2i 

[0 0 2 8] 1©**5 ott»K*ma»s — 
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©£lt® 3 4, 3 3 itmffi&Uzmf&Ztl, % 2 ©£W® 
3 3M3S1 ©Sit® 3 4j&>&©3te&EttW£flB3 5 ©4" 
iC?ifi»R:iHft-r«J:5ftft*fca:oTV»*. mi©Slt 
®3 3tt/£®3 5©+'frifi#©ttllt®3 5 a £R£V>fcfig 

^-yttfc»j«StlTV»6. AltJ15 lte, 
3R^3(c*5 0 £Bff¥©RftS9J©Wl&trofrSj&Bfc 

[0 0 2 9] 3^*^**5 0**ritf*ttffi«#£L 

•5 *> © t tb^T^lr «fc 3^gte4>fc < SRlc** b WAtt 
»:<3t*»fcKf||flE«c3t**Tt*a-c**. «fc 

[0 0 3 0] 75:43, «ffl»bKWJIt©ffPSUV^A#«ltU 
Ttt, H^b^§S©U V 1000, 2000. 300 
0, HmRCMR- 6, -7. 3*-&^rfAffi(©^ 
V9-f h!iS*«**. *fc, 3fc«flStt*IB©#*LV»ft 
frMitTH =ifb¥fi©UV 1 0 0 0, 2 0 0 0, 
3 0 0 O-^BaWfcOK©*^? H, H#fts¥«©MR 
-6, -7fcgj&«**. ft®<tte«fK©«£-«, dc»« 

ffl©HB£#5;*&2©***w^TsttttTr§i# 

b, *fi"nft#©»B**»*a!K:**b&«, «*ik 

b raft s * « »-r * J: a ic t? * 

•5. 

[0 0 3 1] mi ©Sit® 3 4&tf£2©KttiS3 3 

ft©'>fc< tfc5 0%JiUte£#rf&<fc5IC&oTV> 
5. J;»3fif*b<«KSt*tt9 0%JK-h* < «tV». 
[0 0 3 2] A»I5 1 tt, M«<b1£WJIB^>%»{bttW 

I&fct*TJ&p»C«fcOJgJ&T-£, Sfc^f**50?: 

ffiK j:oTj|»irfflttiiw&Trj«»r * c t <b *iJilB"r*s. 

A#t»5 1©G3®5 1 att^ffi«T?a&^)*t, 

[0033] xmm 5 i Rztyt^m^ 5 0 * 1 1> ir 
HHBWftTfWric-r**'©-, Attn 5 1*, ->u 
3>83-IgW» (JBSr* : 1. 4 3) A>SJBj£U 

o*xe^;i/7w H^we^n. mmm 1. 
[0034] 0i©3t^$f 3 nana, s©±^^ 

c. H^ff^^AltSS 1©G3®5 1 ad^Altb^ 
^®tbT^tgf SIHI®3 2 SaO^tftp&'f 'L>(Cj£^t 

■rsj^fcftSMH 1 3 irt&jt*, ^©ffi»bfc^«m 

1©SM3 4T»U 21©Si*3t3&»SB2©R*tia3 
3T^SB3 5©«fiC>ia#fclft»tTHKR»b. ^3 5 
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3. £©££> ifi&JfgjjrtfiilW® 3 5 a^6, A/2 

*. 

[0 0 3 5] 01 ©at^SR^ttAWJl 5 1 £RW\ -t© 
[HIS 5 1 a&tf[HI®3 2 fcbTflMBUIBi 
I5 1a, 3 2T«IS*8jE*"r-6C:i:*»Tr#«i^6. A 
#fJ15 l©fcVM»^£Jfc«LT. JR36tt:Efc*#T#S 10 

»*fc*T*3fc¥^©J:3&W*fc#¥*T9te¥i5fe 

«-t»-rjittt. 3K**^©j^sis«TSK:tt#*K:w 

»T?»D. #*ttf)B©Efc*i&**»j£"r*J: 

•5. 

[0 0 3 6] Jfcfc, Hl©3t^*^©^« ; feH2XtX 
H3fcJ:?)2 0HBgrr.6. 820***^4114. 01 
©^2©S*f®3 3SS)ttti:tsttt>K:, ft^SlT 
*#5 0£J*fc*<mi&»&&*fil#Ji5 2«Hl©ffi3 20 
3««3J:3fcRtt, R#fJB5 2©WBfeiB2©Ett® 
5 3 tLtft *>©•?&•&. S2CSW53H 311 ©K 
It® 3 4*»6©3t*M5B3 5©4>'L>3fi^tr**-r^«t5 
fttt*C»*3nTlf»6. Kttfli 5 2 ttAWi 5 1 t — 

[0 0 3 7] Sfc. 3fe*3R^P*fl:5 0©jfc«B3 5©+i£> 
ffittKH:***^*^ 5 0 J: 9 fcB#T>|2©iiSV>ii$ja&rffi 
«3 6 (HSr^n) *»»j*StlTVJ*. it5JS#TM*S3 6 
7^i?iT##5 0©"f icjaj&a*, 

[0 0 3 8] i2 0*^f4 1 KlJ:n«. fctfci© 
SWlT?ab5)t¥I3 3TBiiab, uffl^S3 3 

*R»©m«T?2 0jiie3it*«aii-r**»6«i6*ijE®icTr 

m2©S#tH5 3T?fcJK3lffiiE : £T-5^^^t?#-5 
frS. Hl©»^£tfcfcLT, WSMUElcW-^T?*** 
*®*«*> 5 1 o**.T, SK3tt*RW-±©a*flE*«i« 

[0 0 3 9] Sfc, KJffl»r««3 6*»Wft:©T?, ^2 
OSItffi5 3**£KS*LT3i3fc;*n?i5Jffl#rffl«3 6 l£A 40 
ftb*ytert*fflS*B3 6 a*>5*MRfciti*t-r*a*. £©<h 
*, 3fi»*»*T?tH»® 3 6 a4>6i/2 (A«ft©& 

s> ©EBi©«effli*i-cA/n©ifes**'r*jfisti3t* t 
**tti*. ^©j#^aifc*$rc»jK.«*w$gf2^j«^tc*3 

»t*3th!y^7 , y^ , ©fcJ&CfflV»*Clt«»T?*. 

[0 0 4 0] #CK1, »J©^Wt?*SH3©^5fl^3 
9te> @ 2 ©Jt^if 4 1 Of 1 ©Ml 3 4 
Wil ©S&t®3 8 tC«figbfcfc©f $>Z>. Z.<D%^ 50 


4$BB 2001-154096 
8 

3©»^«fc»J"bHfcl®ii7L**»6, SlC^^iKSStt 
[0 0 4 1] B4KiO, H2©3t*3lt ; FS^tr 

[0 0 4 2] H4lC5S-r#fcfy*7v:/g«2 Ott, * 

*j!S2 2t, 7*h^t-HlS»6ft*a*t>t2 3 
3tW2 2j&»6©3tCJ:03t*lf««»«E»©3t 

*. fc*. 3ttf-y^7^yg«2 Ott, H4©«tfrfill:: 
Kr-fX* i 0»rMLgl)jWir^l!jT#-5«k5ic^--h 

[0 0 4 3] ytvv?7vyyt¥&2 1 a. «2 2^ 

ft©!'— tf3tfe@»fr«imSf*^2 4t, lHl&f*&T2 4 

x-fX^ 6 2 3 JcrnlttTS^Sli- 

5K-AXyiJ-y^2 5i, f-A7.^U 2 5T?K 
»Ufc*ft¥ff3tfc"r*3U^— 3^U>X2 6 t, 3U 
^-^k>X2 6A^©5pfr^AStb3txi'X^ 1 0 
JiK:«*3-a:*3t** : P4 1 tSrfil*.^. It 1 ?* 7,9 1 
Ott, 3t#* ; ?4 l©Wtt®3 6 alrffi&T&ifiLTK 
SSftT&tK Jfcx-fX^10t^f4 1OfflW 
3 6a £©Kgft«, i&S«>£©3£fttttt]*ffi 3 5 a* 6 

©re*KJ:D»acWK«4>-*-*a*&. «2 2®tM 
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[0 0 4 4] BT4©%t?y£r7y:/&|E2 0£J:ttfg\ 
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— AX^U v^2 5"CKttU =MJ*— *1">X2 6"C 

TtT^KanT^ft. yt¥m=?4: nr^-©AW@5 1*^ 

eA«"T*. IOAIt)tH01, 0 2Ttft^Lfc«fc5lC 
HStfl2 0R#I3 4, 5 2 atSlfU l£ffi3 5 
©+iC>itt»Cill3tsn. KJB»f««3 6^A»L, tUW 
®3 6 a*»6^«lcffl*tf *. £©££, jfig««im-e 
tb*f®3 6 a^f,A/2©^g|©^HrtTA/n©Jgfi 
S#-T*>l£****Ui*. C©fi»»5»*K:J:*3t«»EHE 

toji6f-f^^io±i:i»3n, ^vmm?**? 

f-AX/'J'^2 5 Sr®igbT§*ir>-9-2 3T§)t 
b-€-©3t©»PS«««^fc*iji-r*Jl4:fcJ:»3, ftx 

[0 0 4 5] ±j£©«fc5K:, 3tt** ; P4 l«tie*J:r)%> 


( 6 ) 

9 

3K*WEf -SdifcBllgTa&t). %&*F?4 liftoff 
^.nfcX^y H«©/h;&fc>eKJ:oTilSlBflEfl2flt*»*Jf!B 
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t»*SnfcfiI«8fc, ¥«a$5<h, ¥£ffi5©4tn 10 
«ll:¥I«l:)S*SftfcS 1 05^91 6 t. £#335 8© 
rtBKHWESftS! 1 ©Sit® 6 *6©Jtft¥«« 5 ©4> 
ibKlSl w-jiytr * J: 5 CatTS** * 2 ©Stt® 4 <h, 
¥««5 ©»f»<>ifi<MB9 lc»ritanfcJlSJi«f««7 

[0 0 4 8] Kir, ^iflli *V«*603t*«A» 
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«. ft£> 3 £tt, 0 5K*>V>TIHIl<'>X 

«2 iSS 2 ©EWffi 4 V» 3. 

[0 0 4 9] ¥««5W:^5^««oa3tttt#»^6« 
ft^tl, +ifrffi^9©*flte»l©R*m6##J«3 
tlTHS. m2©£#t®4«¥«BB5©i£ifcf;:[Sn:rOfc 
*JI*"r«J:5feft*K:»ritaFiaTV»*. S?i©£*t® 

6 &tfSg2 ©SW® 4 tt, CT^.«ffi«!|SFt?M#SlC«fc 0 

f^r#te**^#*MK*©*jrctt*M^j;OHjrr 30 

[0 0 5 0] ¥«»5©>f'L''ifi^B9C^Sn 
&JB!fr*n©KJH*H»W7H, 5 ©»fctt*m.£ 

0t>H»r*3W«<»J*anT*0» 5©* 

[0 0 5 1] £fc, AttM 1 2 ©[HI® 12a(t 3$®tt 

©£3fcA*f»l 2©#*ffi»tRH|SI*j-*\ £ifc£©A 40 

3 t AWJ1 12 14, t *> fcWlfrtm** SAME"? 
±3£4:H*fcHSr*©gfc*#»j&>&JIWS-c* 

[0 0 5 2] £JU©J:3fc, i5©^fif}UlfIl 
2*i8!W\ -£-©KJ®SBl 2 a&Z*[H]®2 a £ *> K}fc3* 
®<hUT$tgLM® 1 2 a, 2 aT?iK^ffiIE«:-r-5^t 
*<T§r**^ A«^ 1 2©^Vi«-g-ttfcKbT, <KS 
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flBsaift-r^iitj^Tr**. £©=k5irifi&ti5«!iS£;£ 
tit. ^^T©JR^*®M-r-5(r«#^lcWg!)T^ 

0. 3C*ttffi©Ha*ac#*aWi-r*c:i:!i)«Tr€f*. 

[0 0 5 3] ±HS©±'5fc*iffi«©«ljfcfcJ:*3fc 
*H*fc«fc*A»3W©a^#£a4»-Cfrfc 

-r**m©H«r*»«»tNAft*e<-e**. 

it5JBSf«S«7©jaSf**2. 4 (SiTiOs) ^2. 8 
(TiO.) tnt, WHSrffltt7*»fcH»^fcNAtt 

o. 8 6 (e = 6o° ) T?c&ofc&©at. -en^n. 

2. 1, 2. 4t&5. £©&&, hg©/h£& 
#£#■5 ftt^^X-y^BlCffl Wigg- 

le, 4. 4ffirt»5. 8tt©ffi«&£ftiPi>JflB&&«. 

a. 

[0 0 5 4] *fc, H5©J:3fc*®fc©«|j*K:J:*3fe 

*Bf«lECJ:*Alt3e«©«3tt*»fflft«t«-Cff*> 
n*fc», NA#<l£U:l;:*#<ft£&ViftS. ¥«gB5 
£«JB*rflWW7*RWTV»*J&>&, KJB9rft«7««A 

■r*«»©ja»f*»«w-NA**#<'r**. «*.«. 

i«JS&ffiB«7©JB$T45£2. 4 (SiTiO,) -$>2. 8 
(TiO,) iTS-h, *IBiff«*7**feV»»&fcNAtt 
0. 8 6 (0 = 6 0° ) -e&ofcfc©**, ^-tX^tl, 
2. 1, 2. 4t&5. Z.<DfcH>, hSCD/hSft 

IC, 4. 4ffirt>5. 8«©KafflEa3«*«RllJBtft:*. 

[0 0 5 5] 0 6K, H4©)t^Sfl^lr«^TH5©)t 
**?lfcE«bfc3fclfy*7y 06© 

3M t fcJ:»)H4ira«©»**t#&n*. 

[0 0 5 6] fti5, £#t®«h«, *BBiSBST?«, *•©,£ 
WffilrAStbfe^©5 0X£U: (I*b<(J9 0%K 
Jb) ££3fr*®£V>5. 

[0 0 5 7] 

[0®©ffi3iftI&BJ§] 

[01] *^©^Jfi©Jg^{C<tS^^T©ff®ST 

[0 2] Hl©3tt** : F©*»«*iS-r0fffiH"C**. 
[0 3] 01 ©Jtt^SR^OgijoaE^WiS-rWffiHTr* 

•5. 

[04] *»W©*Jfi©»*fcJ:*3ttry^7'y^3C* 
» (H2©3t^* : F*^tr) R«d©3te#**#tr3ttr 

yss©SffB§*^-r0fa&-5. 
[0 5] *»9i©*»©»JBfcJ:69J©*^*^F©B(fS 
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[0 6] ms<Dyt¥mi L &^tsyt¥vt7Ty7yt¥mR 

[0 7] tEJfeoJt^sRTCDWHH'r**. 

[fSMfotra] 


1, 3 1, 3 9, 4 1 

2 

2 a, 2 b, 3 2 
3,5 0 

6, 3 4, 3 8 
4,5 3 

3 3 


% 1 COSW® 
^2CDS#t® 


10 


3 7 

7,3 6 

7a, 35a, 36a 

12,51 

12 a, 5 1a 

5 2 

2 0 

2 1 

* 

2 2 

2 3 

2 6 
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[01] 




34 36 36a 35 50 37 



36 36a 35 38 


[04] 


[0 5] 
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[0 6] 



